Background: Diet quality indices add an important dimension to dietary assessment. The aim of this
Introduction
describes the diet quality indices (n=80 total) and includes tools developed in North America 126 (n=15), Europe (n=27), Asia-Pacific (n=17), Latin America (n=8), Africa (n=12) and one of unknown 127 origin. Although an index was developed for a specific population, many have been subsequently 128 used in diverse populations, with or without modifications. For example, several unevaluated 2008), the Foods E-KINDEX (C. Lazarou, Panagiotakos, & Matalas, 2009a) , the Mediterranean Diet
146
Quality Index for Children & Adolescents (KIDMED) (Serra-Majem et al., 2004) , the ACARFS 147 (Marshall et al., 2012) , and the Adolescent Micronutrient Quality Index (AMQI) (Chiplonkar & Tupe, 148 2010).
149

Diet quality indices in developing nations
150
With the exception of the Adolescent Micronutrient Quality Index (AQMI) and the Infant and Child
151
Feeding Index (ICFI), paediatric diet quality in developing countries has been assessed using a range Score (Enneman, Hernandez, Campos, Vossenaar, & Solomons, 2009) . The scoring of these indices (Arimond & Ruel, 2004; Benefice, Monroy, Jimenez, & Lopez, 2006; Bork, Cames, Barigou, 201 Cournil, & Diallo, 2012; Chiplonkar & Tupe, 2010; Darapheak, Takano, Kizuki, Nakamura, & Seino, 202 2013; Eckhardt et al., 2005 ; G. L. Kennedy et al., 2007; Mirmiran et al., 2004; Moursi, Treche, 203 Martin-Prevel, Maire, & Delpeuch, 2009; Rah et al., 2010; Ruel & Menon, 2002; Saibul et al., 2009; 204 Sawadogo et al., 2006; Zhang, Shi, Wang, & Wang, 2009) , though some studies reported no 205 association. Furthermore, if the child experienced diarrhoea at the time of assessment they were more 206 likely to report poor diet diversity (Rah et al., 2010; Zhang et al., 2009) .
207
Factors associated with diet quality
208
Several demographic factors were found to be associated with diet quality, these included socio-209 economic status (SES) (de Andrade et al., 2009 ; R.K. Golley et al., 2011; Kleiser, Mensink, 210 Neuhauser, Schenk, & Kurth, 2010; Kranz et al., 2008; Serra-Majem et al., 2004; Torheim et al., 211 2004), age (de Andrade et al., 2009 ; R.K. Golley et al., 2011; Kleiser et al., 2010; Kleiser et al., 2009;  212 Kranz et al., 2008; Torheim et al., 2004) , sex (Kleiser et al., 2010; Kleiser et al., 2009) , ethnic or 213 migration background (Kleiser et al., 2010; Kleiser et al., 2009; Kranz et al., 2008) , geographical 214 location (Darapheak et al., 2013; Serra-Majem et al., 2004; Simen-Kapeu, Kuhle, & Veugelers, 2010) 215 and the degree of urbanisation (Kleiser et al., 2010; Serra-Majem et al., 2004) .
216
Multiple behaviours were also found to impact upon diet quality in children and adolescents, 217 including beverage patterns (LaRowe, Moeller, & Adams, 2007) , portion sizes (Colapinto, Fitzgerald, 218 Taper, & Veugelers, 2007) , dieting due to weight concerns, the frequency of family dinners 219 (Veugelers, Fitzgerald, & Johnston, 2005; Woodruff, Hanning, McGoldrick, & Brown, 2010) , eating 220 in front of the television as well as television viewing in general (Liang, Kuhle, & Veugelers, 2009; 221 Simen- Kapeu et al., 2010; Sisson, Shay, Broyles, & Leyva, 2012; Veugelers et al., 2005) , and meal 222 skipping (Veugelers et al., 2005; Woodruff & Hanning, 2009; Woodruff, Hanning, Lambraki, Storey, 223 & McCargar, 2008; Woodruff et al., 2010) . Low diet quality was also found to be associated with 224 increased likelihood of behavioural and emotional symptoms in children (Kohlboeck et al., 2012) .
225
Specific eating environments were found to impact adversely on diet quality, such as purchasing or 226 consuming meals outside the home, rather than eating food prepared at home from grocery store 227 ingredients (Veugelers et al., 2005; Woodruff & Hanning, 2009 ). Florence et al. (Florence, Asbridge, 228 & Veugelers, 2008) and Golley et al. (R. K. Golley et al., 2013) identified that diet quality was a 229 predictor of academic performance and intelligence, however the association was weakened when 230 considering maternal intelligence as a confounder.
231
Maternal education and employment and parental diet quality was positively associated with the 232 child's diet quality, and providing maternal education in regard to their children's dietary intake from 9 birth significantly improved the child's diet quality at age 3-4y but not at 7-8y (Beydoun & Wang, 234 2009; Darapheak et al., 2013; Laster et al., 2013; Manios et al., 2009; Rauber et al., 2013; Vitolo et 235 al., 2010) . However, mothers were found to significantly overestimate child diet quality, and maternal 236 healthy eating knowledge was not predictive of child diet quality, but rather the mothers' ability to 237 translate that knowledge into behaviours such restricting sweet food intake (OR = 21.63, 95% CI 238 2.70, 173.30) or promoting fruit consumption (OR = 52.94, 95% CI 1.09, 7.95) (Crombie et al., 2009; 239 Kourlaba, Kondaki, Grammatikaki, Roma-Giannikou, and resource intensive due to the fieldwork setting, and applicable to populations where food is often 265 shared communally (Hatloy et al., 1998) . Overall, diet variety and diversity scores appear to predict shown in some studies (Arimond & Ruel, 2004; Ruel, 2003) .
269
Determining the association between diet quality indices and health-related outcomes in children and 270 adolescents is an important method of evaluating the usefulness of a diet quality index for particular 271 settings. The associations are principally cross-sectional in nature and therefore diet quality indices
272
should not yet be used to determine risk of disease. The conflicting associations with weight status in 273 developed nations may be due to poor study design, for example, only one study considered the confounding effect of physical activity (Lazarou et al., 2010 
Nutrient adequacy
Dietary Diversity Index (DDI); Bork et al. (2013) Scored 0 -7. One point awarded for consuming a serve from seven food categories: animal milk products, animal-based foods, cereals and tubers, pulses and nuts, fruit and vegetables, vitamin A-rich foods, and food with fat added.
Height-forage z-score Food Variety Index (FVI); Bork et al. (2013 Scored 0 -21. One point for consuming a serve from 20 food items: fresh milk, powered milk, sour milk, fresh fish, dried or smoked fish, eggs, meat, groundnuts, other legumes, vegetables/leaves, fruit, vitamin A-containing food, tubers/roots, millet gruel, milk-based millet gruel, millet couscous, millet porridge, rice, fat-containing foods, and bread/ biscuits), together with a category "other foods".
Height-forage z-score Food Variety Score (FVS); Darapheak et al. (2013) Scored 0-9. One point awarded for consuming a serve from 7 food categories, capped at 9 serves: staple foods, animal foods, milk products, green leafy/orange colour vegetables, pulses, oils/fats, seeds Waist circumference negatively associated (-3.0%), Waist:height ratio negatively associated (-2.4%), percentage body fat negatively associated (-5.1%), weight negatively associated (-9.5%), BMI negatively associated (-4.2%), BMI z-score negatively associated (-44.6%) Height (NS) 8. Diet Quality Index -International (DQI-I) Studies using this index but did not investigate a health-related outcome include Veugelers et al. (2005) Classical autism positively associated (OR= 2.25) were more likely to have a higher score (poor diet quality) than other forms of Autism (OR= 1.84) 25. Complementary Feeding Utility Score (CFUI) Studies using this index but did not investigate a health-related outcome include Golley et al. (2012) Golley et al. (2013) Data collected 1991 -9, whole of population sample**, prospective cohort Avon, England, ages 6m -8y, n=6065 2), timing of puberty positively associated (LMS: 9.2, 9.4, 9.6) BMI z-scores, fat mass/height 2 z-score (NS) 33. Diet Quality Score No studies reported association with health related variables. Studies using these indices but did not investigate a health-related outcome include Kohlboeck et al. (2012) 34. Mediterranean Diet Score (MDS) Jennings et al. (2011) Data collected 2007, method of sampling not reported, cross-sectional Norfolk, England, ages 9-10y, n=1700
Waist circumference (NS), Waist:height ratio (NS), percentage body fat (NS), weight (NS), BMI (NS), BMI z-score (NS), height (NS) 35. Preschoolers Diet-Lifestyle Index (PDL-Index) Manios et al. (2010) 6 -9m: Height-for-age z-score in Peru only*; 9 -12m: Height-forage z-score in Guatemala (1995), Nicaragua & Peru only*; 12 -36m: Height-for-age z-score associated in all seven datasets*; 12 -36m height-for-age z-score positively associated in Colombia, two Guatemala datasets, Nicaragua & Peru* *Statistics not stated Ntab et al. (2005) Data collected 2003, method of sampling not reported, cross-sectional Central Senegal, ages 12 -42m, n=500
Height-for-age z-score (NS), linear growth (NS) Sawadogo et al. (2006) Data collected 2002, random sampling, cross-sectional Gnagna, Burkina Faso, ages 6 -23m, n=2466 6-11m: Weight-for-height z-score (µ= -0.9, -1.19, -1.15), height-forage z-score (µ= -1.67, -1.53, -1.21); 12 -23m: Height-for-age zscore (µ= -2.54, -2.24, -2.11), weight-for-height z-score (µ= -1.39, -1.33, -1.20); 24 -35m: Height-for-age z-score negatively associated (µ= -2.18, -2.20, -2.45) 24-35m height-for-height z-score (NS) Zhang et al. (2009) Data collected 2006 -7, method of sampling not reported, cross-sectional Laishui, China, ages 6 -11m, n=501
Diarrhoea in the last two weeks negatively associated (µ= 6.74±2.49); weight-for-length z-score positively associated (µ= 0.47, 0.74, 0.79) Fever (NS), cough/runny nose (NS), length-for-age z-score (NS), height-for-age z-score (NS) Moursi et al. (2008b) Data collected 2004, purposeful, total population sampling, prospective cohort Fianarantsoa, Madagascar, ages 6 -17m, n=363
Longitudinal ICFI: Length-for-age z-score (difference in µ= 0.5), Weight-for-length z-score (NS) Cross-sectional ICFI: Length-for-age z-score (NS), weight-forlength z-score (NS) Moursi et al. (2009) Data collected 2004, purposeful, total population sampling, cross-sectional Fianarantsoa, Madagascar, ages 6 -23m, n=1589 No studies reported association with health related variables. Studies using these indices but did not investigate a health-related outcome include Hatloy et al. (1998 ) †, Torheim et al. (2004 , Steyn et al. (2006 ) †, Shatenstein et al. (1996 79. Dietary Diversity Index (DDI) Bork et al. (2013) Reported in ICFI Reported in ICFI 18-24m: longitudinal length/height increments positively associated (µ= 3.6, 4.1, 4.4); 6-24m: cross-sectional height-for-length z-score positively associated (6-12m µ=-1.18, -0.74, 0.09; 12-18m µ=-1.41, -1.19, -0.84; 18-24m µ=-1.54, -1.37, -1.09) 6-36m longitudinal length/height increments (NS), 12-36m: crosssectional height-for-length z-score (NS) 80. Food Variety Index (FVI) Bork et al. (2013) Reported in ICFI Reported in ICFI 6-24m: cross-sectional height-for-length z-score positively associated (6-12m µ=-1. 
